Searching PAJ 



1/2 K-V 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 05-255491 
(43)Date of publication of application : 05.10.1993 



(51)Int.CI. 



C08G 63/183 
B29C 49/08 
B29C 55/02 
C08G 63/78 
C08J 5/18 
// B29K 67:00 
B29L 7:00 
B29L 22:00 
C08L 67:00 



(21 Application number : 04-179977 
(22)Date of filing : 07.07.1 992 



(71 Applicant : MITSUBISHI KASEI CORP 

(72)Inventor : TANAKA KATSUJI 

MATSUMOTO KAZUSHI 
HIRAHARA TAKUJI 
KIDAI OSAMU 



(30)Priority 

Priority number : 03174132 Priority date : 15.07.1991 Priority country : JP 
03324865 09.12.1991 

JP 
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(57)Abstract: 

PURPOSE: To provide a copolyester little in cyclic trimer as a by-product, excellent in 
formability, heat resistance and mechanical strength, made from a component comprising 
terephthalic acid and a small amount of isophthalic acid and a second component comprising 
ethylene glycol and a small amount of diethylene glycol. 

CONSTITUTION: The objective copolyester having the above-mentioned advantages can be 
obtained by esterification between (A) a dicarboxylic acid component predominant in 
terephthalic acid and containing 0.5~3.0mol% of isophthalic acid and (B) a diol component 
predominant in ethylene glycol and containing 1.0-2.5mol% of diethylene glycol at 250° C for 
one hour followed by adding phosphoric acid and germanium dioxide to the system, gradually 
raising reaction temperature from 250° C to 280° C along with gradual pressure reduction 
from atmospheric pressures and carrying out polycondensation at a pressure of 0.5mmHg for 
3hr. This copolyester has the following characteristics: (1) intrinsic viscosity: 0.60-1. 50dl/g; (2) 
terminal carboxyl group concentration: <18eq./t; and (3) cyclic trimer content: <0.40wt.%. 
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(57) [«fiFl«^095B] 

fttMyx^fm^t, ( 1 ) 
ilt>fV7^;W0. 5-3. 0*JU%. (2) Is 

5^;b%, (3) ffiKttfi#0. 6 0-1. 50dl/ 
(4) 5K8^Jl/#*V;bS(DiaS*n 8eq/to 
n «T\ (5)TO3 0.40 MM%IU 

[»*B 2 ] man l KfEiS<D*=S£* xxfji/t 

*83RMiacc2t-r ssaaa-M** s/jusow^^ 
7 - 2 5 ags^r* & c t «wr cb-r >; 



2 

*ot, sRts 3 mfc<o&nmifi 0.35 ii%yT-e * 
mam* ] ^#>»s»ii/tfi/7$m 

(l) ^W>i^iLr>(y7^;W0. 5- 

3. 0^%, (2) ^-Jl/^ilt^x^l/y^ 
«jf3-;l/3&U. 0-2. 5*;U%, <6)ffi|R*ffiK# 
0. 50-0. 70 dl/g, (7) 5R3»*iU#*^;U 
i©i8fi^l5^30eq/ton, t*4^U#'j7 

( 1 ) isX)V#Zsmf&ft±l>xJvyZJi>Wl&o. 5- 
3. o^;u%. (2) ^-M^u^x?u>^ 
0-2. 5^;u%, (3)ffiffiaa^ 

0. 60-1. 50dl/g, (4) 3KJa*iU#*2/JU 
S©iftS*M 8 eq/t onHT, (5) »R3»*© 
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•te*n 0-2 5iS«Kr*a:7i/#y-*-*B«B£r 

XJ^fVU. 

fti^yxxfw&or, (i) ^;u#>»s» 
<bbt>fy7^;W0. 5-3. 0*;u%, (2) 10 

5*)b% s (3)fflRttS#0. 60-1. 50 dl/ 
(4) ^#;UiK*i/;US©«K*si 8eq/to 
n HT. ( 5 ) 9MX 3 «*©SWl*s 0.40 

»J xxwftot, ( 1 ) ^*;u#>BKK» 20 
iLt-fV7$;W0. 5-3. 0-*;l>% % (2) V 
*-)\sf$Lft£OXZsx>?U>tfVx-)l,&l. 0-2. 
5^1/%, (3) SBIRtta^O. 6 0-1. 50 dl/ 
sr. (4) ^S*;UsK*^;b»<Df«gE*si 8eq/to 
nfilT. ( 5 ) »R 3 0 . 4 0M%« 

tifflg * /c raw u xf&zm&m^x y x * 

[0 00 1] 
[0 00 2 ] 

TPETj ) ttttti^SUfc ffc*W33Ett, 3S 

1*6*1, «fflMfc*sk *f*Stt**. ftfli 

[0 0 0 3] CCOi^ftPETit sKhiKOW 



»Hf3 0 7 2 9 3 9 
[0 004] L&L. limtcmi*&f&iZ(DPET*v7 

^cfea*o. 5-1. oit%M$ntfco, cn 

U S^ta o COASKt J&^AOSIMJIR 

[0005] *ct\ 86*. H*HS^B$Hi*jEfiofc 
coJ:5tt^«Ccts*y=f^-(z>fi««:«iBtt 

a«Lfctt»*irr**a*si«yx^^ 5? 

* JU#>HSE» iltfl/7^«(b>f77jr 

>^y3^i/(h^x^u>^y3-;^fflc^i^ 
yx*f\rt,fc£fe^<^6*vci»*. Lfrlstaffih, * 

B«ac>utt*tia±o«tt4* , r**«d#yx^^ 

tf£ 6KS*B*^UTf#6ftS^S^i<y xxfJKDt 
[0 00 6 ] 

37-^1^^ < , mm<D* y =r v-cDitt«>d>& 

^©PETi|5]^«±^i»^144WL, £6CC@*BS 
[0 00 7 ] 

MO A v ^ £ J: C^y x ^ U > ^ y - ;bi|ifir 

[0 00 8 ] ^#Jl^>^/5#<t LtfU7^K % 

l^'jxxf^ftot, ( 1 ) ^#;1>#>»jS#£ 
ZfoWfrO. 5-3. 0*;!/%, (2)S?:* 
-Wilt$/xfU>i/ya-Wl. 0 — 2. 5 
(3) @ISttJK#0. 6 0-1. 50d 1/ 
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(4) ^ffi^JU#*->;US©f*K*U 8eq/to 
n tTF, ( 5 ) 3 0.40 

[0009] ±^<D^m^7i< vxxrMoms&f&t L 
SS»iuti^u>^y (i) 

#JI/tK>^&&<1:UT«Y V7^JW0. 5 — 3. 0^: 

(2) ^-;H^il-c^x^u>^y 
#1. 0-2. 5*;b%. (6) eiEttfiWO. 50- 10 
0. 70dl/g, (7) imi3)\'#*i')\'^<Dl$&& 
15-30eq/ton, X?$>& y v-. 
[0010] «T> *0M*l*||CC|!UB'* > 4. *^Hjo 

fti^yxxfjKt ^^cd^u^^^m, x^u 
x^x>&£cdxx^;i4I, 5-t-^;WV7^ 

[ooi i ] a/c, ^u>^V3-;i/ («t\ r d 
EGJ il^, ) cc^i^r«, fi^sj£*ccj.^u>y 

k:, ^^co^m^* yxxf;W^ -fV7WSt 30 
<WT\ r I paj <hc>5) *8S»L«tt*«:j:oT, 

«. h»;x^;l/T^>, hy-n-^r^>, 

%**P«i8»nU DEG<Da«S*ffllS(irSCi^-C* 40 

DEG<D£jS*{E«U ^Wfi£*ffln£#SC <t 
fe-C*S. cn6©DEG©tJ81Sr3>hO-W5 

«RAnM«. a*. ±m&Bm<oo. 00 1 

-1011%, }^U<tt, 0. 0 0 5-lii°/oW 

[0012] #^<D5*fi^* y x*^ut*, 
#>KJSR»*0 I PA©W&#, 0. 5-3. 0 

»*L<«1. 0-2. 5^;u%<d®ht-£>9, * 
o s ^t?3f-;b^*<0DEG(Z)fil^, 1. 0-2. 50 



«f«F3 0 7 2 9 3 9 

6 

5*)\/% % }?SL/<«1. 2-2. 3*JlK<DfflSfc$> 

(BSB»JR#4>& < . ^*C0 PET KLL©«ffitt#BM> 6 
tifcc*. — nffiB&li*. dH^ftOKJNt 

»*U<«c(r». *HC % IPAOl^lOW/o^rM 
S©fiWf L< . W»tt*3^tt D ffiTT I P A 

[0013] *fMB©ft*£# y x^f ;KDSPSttS 
te, 7x/-;b/f h7^DDx^> 
©«^iB«*r3 0*cr«3Eb'r, o. 6 0-1. so 

dl/g, «l<«0. 65-1. 20dl/g, $ 
6CcJf*L<»0. 7 0-1. 0 0 d 1/stCD«qHT£> 

0. 6 0di/g*sm ff^n/cftfi^yx 

1. 5 0 d l/s*jB*£»^ra, 
rcoSWBW***** < fc4fctf>. — SffiMMtOfc* y =f 

[0014] &$mi<D£m£r# y xx^o^ y 
M^c^rit *y=f^-©3ER8» , r**«H*3«# 

OMiibt, 0. 4 0ii%aT, ffiL<«0. 
3 511%OT, *?£L<&:0. 3 211%OT, £ e> 

«£\ 4fi&^©S*tt»*Sti5. 311*33 
fleco^Wa^O. 3 511%^i«i|^tfe, 0. 4 

JBK0»»*sm6n, 0. 5 0M««±TBWK:S» 
*SB»6*i*. ^a^©»SfeO**Cc»U-CB. M3 

*»<Dtsmm& 0.40 MBxetTr * -s^ ^ 5 

[0015] $ MW^Sni^ flaK#©SStt 
3«»©dflr«<!:af«ftH«^*f5, «»©Stt31 

fco^S&s 0. 4 0li%OTriiiJ(Jt7>^i 

6*1, »5C0. 3 5fiS%«Tt?«#M 

m3£<D&m®m&®#>x*%i,\ 0. 4 5it%ier 
ti, 0. 5 smm%&>±x{*mmicmmm&%tiz>a 

^1^0. 4 511%OTt^^>^i'^^, 



[0016] s/c, #$m<Dg : m'£# t )x-x?~ fro&m. 

ZJffiWtiCj:*). 2S*CX<MJ£l>tcm£t<c, ffl^l. 3 7 
g/cm 3 &± % fftKttl. 38g/cm 3 KLL 
S6tc»*K»l. 3 9 g/cm 3 teLhr*SC£*« 
S*U>. SS^l. 3 7 g/cm 3 *88<D«^0Ctt, 

y xx f-iuo*i»*w»< . H*a*^*»te 
[0017] *«SH©*a*#i;x^f-^R:*ji>r«. io 

^fi^^^+i/^SO^g <«T, TAVJ 

1 8 e q/t o n£TF\ #*U<«1 6 eq/t o 
nHT. 3 66C»*l/<Wl 5 e q/t onfeiTT?* 

ftfc*«*#y x^f;wi, av#c<c«hk:**k 5 
AV#C<DffiHfc:*aig^ *j»i©iw^*y 
XX f icii^c i'tcWf t § t y =fv-©ffi 

i^i»K^tt£cc«#TS*y^-®ffia^* 20 

*U<4(r>. xx f;KDSl^^^ 

Bfflt^«c«sti**a^*yx^^*. »k 

*y-^-<DAV£ffi< u/co, ^u^y^-owswpcc. 30 
&^r£f4tuCT<£>x * u > ^ y =2 - ji/ jftffi* ]Ktf>fc 0 T 

ufco, ^u*yv-oi>a»«:4«s***jMi** 

tmABSKCWBT &*r£ttmS£#<E>x 
taR*i8«>fc0-r«CiCCJ:0. **WO»I6#'Ji 40 
Xf;KDAV*l<T4Ci«t^ 0 
[0018] *»9!©*«*spy x**\rt/{C*jt»T, m 

V/TEVj itO) », «*7^2 5^S%, #* L 
<«8-2 0St%, S6(Cif*LttlO-18Sl% 
r*5Ci#S*tA>. AV/TEV*SKa5fflCC*S» 

<E$tfbiIK2«E<, ffiBttaW-»rt±-r*±, 

* y rfv-HffifiOfiWbJWS 6«c»«3*i*fctf>, <fc 

olffr^So ccdav/tev«, JbiSoAViEifil 50 
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[0019] H»{CPETS:BtBS^OTS£T*»& 

fl=*RS&r*. PETK:HIT*Hffl»£»K<t, AVfc 
iO'AV/TE ViOPalCC^, SStcHff^5C£# 

*tiK, AV/TEV^3 0-3 5^a%fiSt?*4» 

a<«©K«aittAV«, gRRMi, AV/TEV 

[0 0 2 0] l/fcj&S^T* HRWtCtt, AV^i^AV 

£ ft 4 J: 5 &3rfFt?B*B*£* Jt 9 ©J«SK b C > *:» , 
g^-iS©^PET^I PAd>Hft«^PET©H« 
■^ft-Ctt, am, AV«2 0-35 eq/tong 
AV/TEV«2 5^4 0i5ffi%efi<D»5HK:* 

[0021] cncc*tu @tas^6c*jt^^*yrfv- 

*, AV#HgW3:£\ *fcAV/TEV*J{Kir>«£\ K 

*SR«3 AVfccfctf AV/TE V£®< Ut*J< Ci^ 

SckSCC. AV*5<fcC/AV/TEV*K3er4^B3W* 
IPA^tM^l/c^Cj:! ^PET 
JCJ:b«?br@fflS^jIS^S*Wtcii^/cd&, AVfe<fc 
^AV/TEV4gStCfi< Lttlr«0, AVWM 

v/TEV^fs< ur@ffia^aa*iJ>^is< 

J: O'A V/T E Vfts&ifltcffit* t><DV $> ^ T 

[0022] #«Ho*a:^#y xx xjucc^uv-^ 

Ollppm, jft^U<«35^5511ppm v $6 
^W^L/< «4 0-5 011P pmt'^Ci^ 0 

Stt. ISl 5 0-3 0011ppm, jffSKttl 7 
0-2 8 0Iippm, $6CC»^0<«2 0 0^2 5 
0Ilppmt'^Ci^ll\ 
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«, *<D«jatc*j^rBisa©* y =f-*--&**rffi« 
< *«9i©#*^# y x^f/KDWwoa 

W©*«*#yx^^;l/©H5fi«:*y»4ffiBtt, fccfctf 
sBBRFO^ y =fv-B9*«©e»<tow^*5A* < fii± 
T£ft#\ — sawr**. scte, co^;u^x^aji 
^T^^M^ra. aJ6TS*»5B©*M^#yx 20 

^93A£ftft&<Drft£ 0 
[0 0 2 3] *«I8(0**^# y x^^UOjRs^tti U 
Tfct, ^^K^fiJK (Tg) &m&7 2-8 2 U Jff 
£0<K74 — 82 # C, 3 6K:jSF£0<«7 5-8 2 °C 
QttHCCfeQ. fifflJgafbt-^ifiK (Tc)* 

XMtl 3 0-2 1 0°C, ffSKttl 50-205-0. 
3 6CCjff3SL<»l 6 0-2 0 0'CcoafiHtC*SCi*« 

<«T\ tdscj Jtt^#yiXfJW 
**5msr£SiBjfr6»ffliift2 0t/^t2 8 5°Cgr 
fflU W*T2 8 0XI-C3»IBiBBifiWOfca, KK 

l#IH«»Oftffc Sfflr3 0#ra-lBSraBcBU s 

ilg 2 0 'C/»T?SfflLr»J5eOfelS(D^Jift3t8r©* 

4936jS©aUE-C*0, Tctt, ISIWfcKJ: 

ft£„ Tgr, Tcft ±»<D$BfflCtftSt§<£&Cti, ffi^T 

mLxn htizmz?u<»Mm&*:**: p e t &mm%i> 

[0 02 4] y x* f^4t#HJJ0E»£ 

m«fc o r d s c *« we o ft t g * 5 m;* 72-8 

2 B C, Jf*U<«74-8 2*C, §6«:S?*L<«7 5 50 



0 7 2 9 3 9 

10 

— 8 2"C<Dffiffl«:ft'K *>>o, Tc**»Sl 3 0-1 8 

0 "C, L < « 1 3 0 - 1 7 0 *C, £ « 0 < tt 

1 3 5- 1 6 5T;(&ffiB{Cft£C<t#a$Ot,>o Tg, 
Tc* COJBHCC ft SSdMBgfciOT 

{C*r§Ci^SIt*-5 0 fete, $M^yxxfib 

fcjccjf-eoasBiaKifct^r, mis. tc», jsSJBfi©* 

KJBH^fla&ftCcjSlo Tfc 0 . ±IBD S C fc: J; £ 2 8 5 

[0 0 2 5 ] $e>CC, *^(DM^yxXf^7 
■fehr^ft F©£W»COC*Ttt, IS7Ilppm 
fcCF. !fflL<«511ppm«T, ££>Cc»£U<te 
311p pm«TT*SCi^L/^ 0 7^F7^f 
b FO^WM#MffiBCCft ^^coftm^ 
^yxx^^^p^iftUftiS^ #h;Ufc 
<ST©An a p^fgr», 7-feh7^ffc Fttfefrr^M^ 
S*#fe<> *ft, rt^©«tt^#«3©^{t3&ilS8&e> 

n«cc»ft«>, Li*. 

[0 0 2 6 ] «±0*^cD*S^i< y iXf;Ht P 

f-)i±, 4 w ZfoWJ* ^;Ux^-f*;u, 4o<i:^x^ix 
>^y 3-;b%fflc»rx^^;l/3ijStJSj£«:tfl\ -to 
fg, »6hftSJ2»*S6«:««^rscir«iSr* 

x^^WtSJfi. xxr^MfE, ^ft^SS^ 

ft6#>D#>. 7 u U7^;Hxxf-;HISft<i:x5 : i/>^ 
y 3-;l/©x^^;i/ftgSSj£%tTt\ ^©x^fj^ 

frtt, »lg»a©«BI^<DJKJSjB«3Wl»2 5 0--2 
90°C, »*U<»2 6 0-2 8 O'CCftO, BtJ&M 
S5 00-2 0mmHg, 0 & 0 < «2 0 0 -3 0 mm 

h g ~cft o , « tc&mm<Dnm^Jxfc<D^&i)mn 2 

6 5-3 0 0°C, Sf^U<«2 7 0-2 9 5°CrftO, 
5 mmH gr"Cft 5« 

[0027] at>frstf% 2«»t3Wrr*»*«:« 1 

m 1 !2@^ctO'02 ® S©«Bl^jSit*fl:»-tti^ti± 
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BcDffiSS^JSl£<DSJ£SJS«aS2 6 0 - 2 9 5 °C V » 

Sl<«2 7 0-2 8 5°CT'&0, 

mmHg, ^Ktt4O-5mmHg0f6i"C*^o 

c ft 6©fiffl^sj£xfi<os * cc fee » r fJB ^ ft zmrn 

aSO. 4 5-0. 80dl/g, JffSU 
<tt0. 50-0. 70dl/g, £6&C»£L><fci: 
0. 50-0. 6 5 d l/gt'^^ 0 7'l<tf>J-?-<Dm 

ffibW^fc<^±. H«M^te«ufc»^<D*y ^ 
— <Z>fflEaB»*3W5>30: < tt*. as, yutfy^-te, « 

[0 0 2 8 ] c ©J: 3 aS2. 0- 20 

5mm, S?gb<«2. 2-4. 0mm<D¥**KtS*W 

3aftSJ6feJ:^*ffl^JSl£r«, x*«r;Wb«4^ xx 

[0029] xx^Mfcttssttt, mm-r^^uy^jm 

te J: CM y y * ;*# xxr;M bSJ£;© S B«i8 4 «c S 

[0 0 3 0 ] Sffi£fl4JSI4 U-Ctt, -®WCC P E TlC/B 
l>6ft*4H3TC>fb£«J, y;bvx?A, T>^ 

*> % * £ >fe J:tf n^OU Hfr&«Jft £<D 1 @«±£/8 

# y x* ^ jKDa?iitt*#«K:«:»'r sa^ccfec^r 40 

;Uvx^A^/t^T>^>cD>ft^J<hL'C«, ^ft6 

©iMb». mmm, w^bhs, ^w^it®. mm 

[0031] iK«fi«, xxf )\s3imm*$& vwrn-s 
fmtb. $mmti>x, ±m^mn^p, ass -2 0 

OOiippm. !ff^l<[ilO-5001IppmO 
ttH"Cffl^6ft*. «FtC, yjUVX$AflAtt*»r»S 
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swsa*. as 10-iooppm, jtt o < «: 3 0 - 

601ippm, <tOJff*U<W3 5-5 5IIp p 

# y v- 1 tc&mm£'&<D*km&# y xxf^w % 

Tyf^^OMt^, M1 5 0-3 0 0I1P 
pm, »JU< fc*l 7 0-2 8 OfiSp p nu £ 6(C» 
2b<te200-2 5 Oilp p m<DSSH4fc£<fc 5 & 

jga*©* y =fv-naai©«iiKba&«— < &&it 

«• raMby^^x^Ai^raift^ccfti, as. » 
ii<»;*7-r5 0-3 0 oiip p mgaonMfbyjuv 
x^a, =Kfbr>^*>*ttfflT4»^cctt, as, 

##yv-ri 8 0-1 OOOMp pmgS©ES{k 

r>^>^i4a^{cffiffl$ft€)^ 8<& s^b^ 
was, ie^k s^ratect^x^f-Mbsi^o^* 
^# >Htes# 4 y y 3 - 4 (DitmtL 4 *c <t ^ x t> 

K h'JxfWX7i-h, h y -n -y^sfcjfcy 
*— K h y *^;i/**y K hyy*x;l,^;* 
h y hftifoy >ix^ 

-r;^ h y y ^x;b^x^r hyxK-r^Jl/j^ 

- h x t ^ ? 7 x - h ^ i'oit »; f 
*$<fctfy>Bt ffiy>K, ycaasy>», #«»;>■ 
tt^©y >ft^w»si^, scffiWtt. *3©w*©y 
>n^nt ur, ±m&j%wtp, as 1 0 - 1 0 0 

Ollppm, W^L/<«2 0 — 2 0 Ollp p mCDfa 

<b^BJ*fi6ffl-rs»^{c«, ^U^y v-feJ:^HtiS 
y xxfjutuc^wsft* y >M^, 
»* t^w $ ft £ y ;u^x 0 Attest l r maibr\ 

aSO. 3-1. 5«, »*0<«0". 4-1. 0fg(D 

«H4«:sj:5ccfieffl-r4©3wa*u^. yvw^s 

ft £ at U Tff 5 ft 6 ftH^tf 'Jx^f ;ucd^S^ 

^f-^iwsr siBoai- y ^-ois«fbaa»s-JB* 

[0 0 3 3] S Biaufc**WCD«lgERf^*a« 
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m. 2, 6 4, 4' -^7 
x-^^^V^^il/^VK, 4, 4' - t'7x-Jby 
1, 4-5>^a^if>^;l/^>®, 

p-tFn* 2^ja#BL p - 1 F n * 5"5SA*H io 

X-fri&fttLrXlZ* 1. 2-:/cm->^*--;i^ 1, 
3-7'uA>i;t-;K l, 4-:/*>S'*-;k ^> 

fc Fat Mt^B***WS c * ( 

>;>«^fc K^"u#yv 
ju-ex^A^, t>^>jih\ y>M^fc£0D^r 

H*M*&B*©*#, Ut HSIBK ffi*4> 

[0 03 5] :/U#y^-<DAVCCOliT&2, Bffil 0 
-40eq/ton, » * U < 12 1 5 — 3 0 e q / 1 o 30 
n, 3 6&C£?£L<«:1 8-2 5 eq/t o n<D$afflCC 
**C<fc#a*tA>. AV#&|5Hfc:*Si»^K:i2, ft 

< , * y =f^-cr)ffiilSa»**s^:* l>fc»#tt«c#* U 
C> 0 B»HCC»fcttC^i»^Cct2, BtM£tfeWB<> « 

H*H*.4«teK:o\ B««*«c«Lfcflte<M-y=fv 

CO 03 6] 3 ^U#y-7-OAV/TEVtt, 
M3U0-25^S%. ^K«I2-223i%, 40 
3e>fc»SL<{21 4-2 0^fi%<DJBHCC*SC<fc3&i 

«ufci»DB«*^^** y =f ^-<D«gi<baa»a 

[0 03 7 ] C*l6^U#yr-<DAV*5cfcCFAV/T 
^AVfecfcD : AV/TEV<5D$iJtai& WLtf, iXfJb 
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&3«r££ 0 3&«cft#w«c««tor, ilSOPET 

M*y v-<DS{®*tf x*f-;Wb5JS 
U#y v-<DAV;fe<fctfAV/TEV£ffi<^£;^fe 
I»<DP E T<D»^J; 0 < RJllfcO , x* 

*f\>wt***< u ^u#y^-©AVfc<fccfAv/ 

-CDAVfeJc^AV/TEVCCHBl/T^, _tlS<DJ:5&C 

T & c t cc J: o t fe^Jfflir^ 

[0 0 3 8 ] Jfcfc:, *JW«tt^#llxxW«|8 

4. Hffi*^cc«sna^u#yv-^?r^tt % * 

«HWSIMtI«tt, 7^'J7^ 9 ^*«*K« 
il^Tl 2 0 — 2 0 0°C, Jftl<«130-180 

°c<du&ic i ^ra- 4 ff^fiSJn^ortf 5c±&x 

**^t2tt^^^**^*W27«K«dW^fgtt 

120-200 'coascc i ^r^i 

/h^'J?-^-;^ MSI 2 0 — 2 0 O'CCDSS 

a%, »*i/<«o. i-o. sns%<D®mtt£Z>& 
cDfta^yxx^^cc^^n^r-tz hr^ft p©a 

[0 0 3 9 ] ±KO<fe5tt^Usf<y^-^7^fltt&S 

K*sa« 190-230 °C, »S U < « 195-225 

/cm 1 G-l OmmHg, !ff*L/<«. 0. 5Kg/ 
cm 2 G-10 0mmHg^ffK'. MM. T)Vzf 
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JEffi-era. KWmno. 0 1-300mmHg, Sft 
L<WO. 0 1 -1 0 OmmHg©^Trr!USi*ft 

OBSHJ. 36KffiL<81 0-2 5IWtft«. 

c o o 4 o ] «±©B«a^aa©*fl:*aaK:aBi?-r 

[004 1 ] ^ ;bA4SItS(cftte-7t«, 52 
{#fiKtt*#feW©&fi-£-tf y x X t-;KD# =y xffl&um. 

i^tu: 070 -cigi>jas©iaccs^rn««fc < . 9* 

40-1 70'C, S?2b<«6 0-1 4 0'CT&S. 

igjtt©^*>6r.ligif#r*4. lif#fg*«, — I45if*© 20 

*&&-C**l«a?in . 1-1 0{g. 5- 
8{g©ffiffiT?m>. HIA®f#©«^-C*ti«. ttttiffl* 

«tcf«»iai<!:fe*n-enawi. i~8<g. jt?gu<« 

1. 5~5«©«H-Ctfit«J:l». *fc. Ifcffffltt*/ 
Hfcfr6l»*ttil*0. 5-2. JfiKttO'. 7-1. 

x, mam. «Mtt«Kaaf*»#-i-ac4fe-r*s. 

ffitt. a*. 1 2 0 H»j#L »* b < « 1 5 0 - 

230 -c-e. amsst#-ifcB#ia. u < 

#|18*Tfo*lS. 30 

coo42] tf2fiS»flE*«ar4tc*fcortt. *» 
nj©*fi£# y x^^-^^fiSLfc^ y 7 * - azm 

to7u-f&&LXtj;Zi><D-C. S63fe«fcOPET©^a- 

W«cb. Wffl^S^ctifffcBfiSfJ-r— a^-y y 

*-AifSMU. *©*£-?. *-5t,»«D^SB. JgSB£ 

* h*^- y v i*© ^Nitt^n -tm&imm £ *i 

-Sa5te«tOVX;U©a^?:. ffiS2 6 0-2 8 0 *C© 40 
«EHr. -«OPET©(|^J:«) l-i 0-C{5<i3srr 

* >; ^7-i*(s< Wis c tasgir*^. £ 
tts TOtta©fiT6fi<»*.4C£jW'C*. gij^-rs 

SfflSSW. IS7 0-1 20'C. &?£L<«80-1 
10-C-C. J£f*fg*tt, 9#. IffctTfaJCl. 5-3. 5 
fS. RS^rl3]CC2-5fg©SiH-Ctfi«cfct^ 

[0043] »e>nyt*^fi^^«, *©s £&mx$ 
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mfox-«mm\s. s ^icmmt&tf^Lxmmztiz. 
mrnmz. «*\ ffS^tcts^sgT. 100-200 

•C. *?* O < fet 1 2 0 - 1 8 0 'CX\ n»HmiiB. » 
[0 044] 

2|c»W«*©ilS*jBA&l>IR»)felT©*(t 

ODEtttKTKSt. &fc, «Kttffi*j«tOT!fS©ilJ 
Sffi«fiTjS©a*)-C*5. 

[0045] (1) -(77 dtiX-WM (JiTF r I P Afij 

[0 046] (2) yx?l/>{";a-;H (fclT TD 
EGfiJ £(,>5> 

[0 047] (3)^3tMWK«TrCTlj 
£l>5) 

T'B^V-A <!§SJt3/2) mM2m 1 {ClgJRU 3 
?>Kd'PP*;bA2 0m 1 4Mtf IKlfc, CtlfC, 
^^/-JHOmim f**4£W#TfcB3t!-/cft, 3 

JUAT 5 F 2 5 m 1 (C^Ufc?g{co( ( >x^i'DV h 

tr^ymicxftmmmbfc. 

[0048] ( 4 ) 3£ffi±>)i>#*i>>)i>mmm. o-tf r a 

Vj ) 

ftS^'J xxf;HSI4l 0 Omg*, ^>yjl/T;Un 
ttit-CfMRa. 7*-/-*Ut> F4*g^Slil/. 0. 1 

[0 04 9] (5) St5f3g«i8K (JitT TTEVj il> 
5) 

J6lT©3C*mt»-C. fiSBGUftJ: 0 L/c. 
TEV= {2 0 0 0 0 0 0/ ( 1 3 5 9 xglJgffiS) 
1 4 " } «M&: en/ton) . 

[0 050] ( 6 ) «85iaiBai«:jWr*3l5«*^sJf+i/Jl/ 
S©f"J^ («T TAV/TEVj tl^) 
AV£TE VxmbfcmK. 1 0 0 4SI;, 
cma : ^fi%) . 

[0 05 1] (7) y;uvx^Aji^#wa («T TG 

efij <bt,i5) 

J: »)K{k. 3E±»»a. ^.§7k{cr lOOml tcjegL 
[0052] (8) T>^*>IH-T^*Jl (felT TSb 



(9) 

17 

[0 0 5 3] (9) 'J^fMl (arrpfj iC^ 

5) 

[0 0 5 4] ( 1 0) tf^XfZ&fflg. (Tg) <t{£S*£ 
Attaft (Tc) 

SEIKO I&E. SSC/580 (DSC20)i 10 
^MjfeSEfflafcBW" (t^n^II (#) St) ^ 

[0 0 5 5 ] ( 1 1 ) FT^fc: Fd*« (JUT 
TAASJ <hlO) 

1 6 0'Cr2BSfffl*lflffi». ^^Pvh^7t^I 
[0 0 5 6] (12) HtSm^ilS 

L/c (#(4: d 1/s/h r) . 
[0 0 5 7 ] (13) :RStt»ttSIHI 
^RS^fltfftBtt. flMfflSIBI (hr) S0*5J:CX#fll[» 
AIM (kg) ^9©afflUfc»fl**l«U£, 2 5°C 

scsmcLftLfHUI (D r^0/c o 
[005 8] 2lkjiv v-ogiS^l 
nawi 

fU7^;Hl 2 5 6 0as, -fV7^;H3 94S& 
<fctfx^U>^y n-;U5 8 2 OSPOX^y-^rPIS? 
U *6a>D#>3 0 OSPcDfcfX 30 
;U) h*SSJnU 2 5 0'acg{$l/ciX 

6&c2 5 o -cr i mmmmLx±XTMtm.fc*mn £ 
•ttfca. ¥«*«a^*«c5»u, y>»i. u»(» 

#y*7-l 5 0Mp pm) fcj:^— mUf^-V^ 
0. 9 1» (#^'J7-1 2 011p pm) *ft&3K 

2 5 0 °C*>>£> 2 8 0 V&~Cffi'X&U?2> 1 1 ?£JE 
*6«»!SEi/, 0. 5mmHgKm^ SJ&£3 
B#|BWToft:«. ^Lfc:/U#y^-*«8^»©ffiSB 

1 ^jfCf. 

[0 05 9] KgW2 

1 2 7 008k A V7^;H^2 6 3 315 

^i/^»Jv-^^©»Sfis*^- i 

[0 06 0] 8BSffH3 

^V7*JbMt 1 9 7 35, -Wil'f^-O&Z: 1 . 1 
0SP (S**y v-1 4 5Ilp pm) mMcim\Zs « 50 



#1*3 0 7 2 9 3 9 

18 

2|012<!:E1«cci,t\ ^i/#y7-^^t»te, »:/ 

[0 0 6 1] «iSW4 

1 4 8 5 095. *f V7 #Jl/B^y 
^15 08, x?U>>/tj3-jH 0600aJ^ 
BHv>#> • 4*&2. 603(»#'J7-175p 
pm) *JKj£ffiCC{±i£2K 1 6 0 "C*>6 2 2 0 °C£-C4 

L&#6xxf\>l,£ft^*tT-?fc 0 C©JRjc?l39fC* l J 
>®2. 6 735 (»d<y*-l 8 Otlp pm) , n» 
fty;l/7^^A 1 . 7 835 Qtt^U-y- 1 2 Oiip p 
m) SrJjOx., «»W{C2 7 5'C, 0. BmmHgT, S 

[0 0 6 2] «jBfftf5 

y>H*l. 9 0S(»#';7-25 0Mppm) l 

3fty;i/7^. ^ a <Dftfr 0 teZBMt r > ^ > £ 2 . 

7 495 WJ7-3 6 Oiip pm) W.<&m?$ 
*2. 5«FlBil/fcai1-«. «iSffl2A|g«Ccbr, 

[0 06 3] »iBW6 

y>K*l. 0 6«(»#y7-l4 0Mppm) , 
ZlMt7>* Lj e>* 2. 3 6SP <##y v-3 1 on 
ppm)ffl^m »gtfll5&Hl«tt:ur» 

»j7-f^t#& ( ^^y7-^^©&ffgs 

1 JC^To 

[0 0 6 4] wmi 

mH3 0»iifcfi(Jltt, states ^[H]iiccur, y 
[0 0 6 5 ] %mM8 

If4^7 y -CD? - F»T»©x^^;MkSlSB$ffil* 

1 ic^*To 
[0 0 6 6 ] KiSW9 

f U7^;l/1^^1 48 0 0^ ^V7^«t/ 
y^M2 25^ i^U>y;3-;l/*960 0»ffl 
gjSffH 4 <b mace b r x x g&J5Jfcfc 
ft-otc. C(DSJS©(C, itia^;H • 4*ffll. 2 6 
S(»*'J7-85ilppm) sawinu y>»* 

1. 80»(»#y7-l2011ppm) t r«fty 
;bvx^ACD^0^H^{tr>^- : &>^:4. 3 035 

W;7-2 9 0Mppm) BlrWtt, Mm i 

4tmm(cLx. 7 , i/^y7-f^mo K^u^ 
[0 0 6 7] mtm i o 

-fv7*-ii/«*i 3 0gp, y>«*i. 2 9SU(*t#y 



■I 
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v-17 01iPPm) v EHt7>f*>^2. 6 0 

gp 7-34 5gfp pm) m^tcwm. MM 

[0 06 8 ] S[j£ffJ 1 1 

kot. :/u*y ^-^vv^mc 0 i£:/u#yv-^ 
[0 06 9 ] gjSWl 2 

y ^©#*r*6**«- 1 ft^T. 
[0 07 0 ] SjjSffiJ 1 3 

fU7$;bK41 2 5 00», ^77^1^8 1 435 
^W2<fcEHSK:iT, ^»J7^ 

[0071] atjaga i 4 

Ltcimte, wsmztwmtcux* ^^-f.; 20 
yzmtc u# y 7- * * r^^flffts&si- 1 cc 

[0 07 2 ] » jftW 1 5 
[0 07 3 ] »jg»| 1 6 

3 0#£^LWHJ*tt, iiW5i»lt, 30 

^'j7-^^m, K^utfyv-^^o^wis 
[0074] mmrni 1 

rMity^-V&ZQ. 4 5 SB Wj7-6 5fl 
ppm) fflC^fiW-tt. MM^J2 iEiaccor, 

£§t- 1 Ki^To 
[0 07 5] «aWl 8 

y>M*0. 6 7495 (*t#y v-9 Ollp pm) % 
r|[ft^l/7^^A©ftt)0(CZHt7>?*>l: 1 . 40 
3 735 l 80iippm) JH^fcfiUftt, 

[0076] mmm\_ 

tmm imn/c7*ud<y7-f^iM, sims 

Afbfll ( B e p e x*±S) icr 1 5 o -cccriSjWbS-& 
/cf£, »KHffl«^«CC»L, 20'jyhVkg/h 
r ©aSSfi&rF, ^ 1 5 0 °Cr 3 BSR8?a»», 2 0 8 °C 
-C2 0BSBB««^U BtBK^^iWfc. KHffl 
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[0 0 7 7 ] mW\2~~ 1 3 
jaBWJjfcHSKCLT:, 2 0 8'C*/cli2 15 , Ct, 2 

* * ^©^ws***- 2 tc^-r, 

[0078] tt«W 1-10 
jjgjfflli l-i svmhtitcy' U^'J7-^^ 
t\ HKSWiil5l«CCL/r, 2 0 8W, 2 OBSBBSft: 
tt3 OBSIfflHtMteU H*W**»:/*»fc. RBfi 
? ^©jJWS***- 2 KiRr. 

[0 0 7 9 ] HMffJ 1 4 

-&SP:fe<fcOVXjU'v* F<DBtt&2 7 0 "C, X^Ja 
-HUfcgfc iOOrpra, ftfffiBSHJ 1 0 «\ ^^flJ*S 

si o°c&cg^u/cm2 (^)uis-6o Bmstau& 

JR9 0°C, :/aHE*>2 0 kgr/cm' , ^IM^U 
1 0#tCggL/tiitt^P-«t^n-ML/, JIM 

aw&ft«3o o am, rtsai y ^ hJKDjKiu ?i 
srtti^-c i 5 o wcwcjzbtc&mft-eR^MmT. 1 o 

To 

[0 0 8 0]**:, mmmj&mfctbx^ iooo$o 

* u > ^ *H«*tt«iHsaK«:3te» o % mmt 1 5 

/Co 

[0 08 1 ] ^Msffll 5-25 

mm<Dz/ y > ^-mj;ovx;K fcdss*2 

6 5 •C*/c»2 7 5 'Ci b/cW^f«. IB6g»l 4<!:H« 

*/c, nifS^i 1 4 ±Htta«HaggWfcffi>. 
ti<D^ic^mzm&htiUfr~?tc„ secc mum 

[0 0 8 2 ] tm 11-22 

tt^miir-i^^^^fcmm^ vy'^mi\ mm 

7 0 # C*fctt2 7 5 'Ci UcH^li, HtSF'Jl 4<h[iia 
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[0 08 3] Scte, th&ffl2te£Vttmt4<Dm$m'£ 

g*2 7 o-ctoxmttimzzittcm^az. entire 
[0 0 8 4] £/c, 1 4 &a«tt3t»5aggt»* 

ken* e % &m<Dmmz^gttcrj:z>imtcih~? 
[0 08 5 ] $ mmm 1 4 tmmtemitmtmz 
«OT6.r#6nfcH^^^^^%fflc^T^b3W»H 20 

[0086] mmm 2 b 

tf^X;b©£ffl©affi4 2 7 5 °C. y ^ 
-H«K4 Orpin, JWBS8 0 ff/»CCRJEUyfc3 0 
mm*ff»^f3 0 0 MmO^ h Wl/c fl iS. 30 

ss«s<h^^s^^>6n^c*>o^a sect, c<Dfflm->- 

Longli® r3x3(SW:ra«p«:n«ffif#Ofca. X 
3RT, 2 0 0°CT1 2 OWi^l, 3 

JH£g|- 4 Ki^To 
[0 08 7] HfiSfflj2 7^30 

satwiL mmms_. toxvm&mi 2xm 
htiidBHm£*y7*m\,*Xs ^yvy-ssMWctf 40 

yX;UCD-&gp<7>^g[*2 7 0-C^/cU2 7 5 o Cc!:L> H 
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2_6 <h@l«K: IT, 3 0/2 mWWOJRHJEZlWffiffi^ ^ 
;UA£f#/c c S*7^Ji/A©»*f»SS**-4(c^i- 0 
[0 08 8 ] i±§3fflJ2 3-2 4 

-SSPfcJ:^^X;UCDSa50gg^:2 7 0°C$/cli2 7 
5*C£U Hife^!2_6_il5j^CUr, fij|3 0 0/imC[) 

<D^ft£2 7 5*C£ 0/c»£fctt, jggj&^- 

nfc*5, xmkkc 1 0 mmmmmzzmm i/cic^, 
^ip A&cac^aiW<D«af«j^is^6n/c 0 se> 

3 0 /im^iSO^H^ZllfiiaEf*^ ^A£f#/c 0 
7*Jl/A<D#ffilSa*a-4K7jVr. —75", fV>#- 
#gPfe<J:C>VX;KD^§Bcr)ia^*2 7 0°C£ Ufc»£CC 

ft. CCDMSiUr, RHtHfi^^^^tt, ^77^1/ 

[0 08 9] «±<DHS6MtC7nLfccJ: #fS9§<D=£ 

v-SiMm<t-5Cim-5, htcifi~iX. * 
**»te*»T£#g#&<, #hJk 7^;l/A, 

hj&& mmm 

[0 0 9 0 ] $ 6*C, 

i?>, mtv^PETmrnte^Lizziowmx, mm 

[0 09 1 ] 

can J 
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